Structure and dynamics of water in crowded environments slows down peptide conformational changes.
The concentration of macromolecules inside the cell is high with respect to conventional in vitro experiments or simulations. In an effort to characterize the effects of crowding on the thermodynamics and kinetics of disordered peptides, molecular dynamics simulations were run at different concentrations by varying the number of identical weakly interacting peptides inside the simulation box. We found that the presence of crowding does not influence very much the overall thermodynamics. On the other hand, peptide conformational dynamics was found to be strongly affected, resulting in a dramatic slowing down at larger concentrations. The observation of long lived water bridges between peptides at higher concentrations points to a nontrivial role of the solvent in the altered peptide kinetics. Our results reinforce the idea for an active role of water in molecular crowding, an effect that is expected to be relevant for problems influenced by large solvent exposure areas like in intrinsically disordered proteins.